Introduction
In DO and DO we examined properties of some parabolic singular integrals in V/. Pogorzelski's class Ji^, and in oc C33 we formulated a certain theorem concerning the composition of such integrals and forming a counterpart of the Poincaré-Bertrand formula known in the theory of singular line integrals (cf. C6D, p. 445). The validity of this theorem resulted from two lemmas given in C33 without proof.
The aim of this paper is to prove the aforesaid lemmas of C33 (in the sequel we shall call them Theorem 1 and Theorem 2 respectively). Let us note that our reasoning will be a modification of that performed by W. Pogorzelski C5H for elliptic singular integrals and will also be to some extent similar to that in our paper C4D concerning some singular integrals with bounded densities.
Let there be given in the En~space (n^ 2) an n-dimensional domain bounded by a closed Lapunov surface SQ. In £2
there is placed a finite system of (n-1 -649 -Finally, D denotes the set of all points z = x-y = = (x 1 -y 1 ,... ,x n -y n ), where x(x 1 ,... ,x n )e B and y (y^ .. ,,y n )ei?
Let as consider singular integrals of the form r . . ...
jr
(1) I^x.t) = J ^*r i (x-y, t-r)f(y,r)dydi
, where xeQ and t e (o,T> , with T being a finite positive number.
We assume the following: 1° The kernels a*" 2 oi " the form
where iMjp) is a real function defined and of the class C in the interval <o,T> , satisfying the conditions (with j ) are satisfied, where k'>o; e (o,1^> and £ t is a point in the interval 3°. For each 9 e <O,1), the inequalities
e (o,T^> } hold, where K denotes a closed n-dimensional ball of centre 0 (the origin of the coordinates system) and of arbitrary radius R > o so small that K C D; and B is a positive constant.
. The inequalities
( J are valid, where K C D is a ball with centre 0 and radius R^sR, B and B are positive constants, and fi and fl' are constants in the interval . 5°. The function f(y,r) is complex-vslued, defined in the domain £ *(o,T^> and satisfies the ineoualities*^ *) 'If follows from (10) and (11) that f(y,r) belongs to V.'.Pogorzelski's class /[h with respect to y (see [5] , [6] ). * -651 - 
Properties of the iterated integrals
We shall prove the following theorems, r h e o r e m 1. Under the assumptions 1°-5°, the relation t r r Choosing the parameters and 0 above in the intervals /¿e(l-|,l) and 0 e (o,1-(oc+h)) respectively, we can assert that the integral L exists in the sense of an equality analogous to (1 -653 -Now, we shall prove that the equality
To this end we denote by S the difference of L and the iterated integral appearing or the right-hand side of (19). We can write the following sequence of relations
First of all, let us note that in virtue of Theorem 2 in [1] and of the estimate (17) above, the inequality (21) |f(x,y;t,r)| |/rP 2 (y-u,r. I o ffi
is valid, where 1 --j|<: f «<;1;oc 1 =oc+2(l -<u.) + 28; h 1 + 2(<a-1 ); o cec .
Since the parameters oc^ and h^ in (21) satisfy the inequalities oc^ + h^ < 1; h 1 > o, we can conclude (see the proof of relation (19) where 0 e (o»^) and 9., is arbitrary in (o,1). Upon joining the last three inequalities and using (21) we arrive at the following estimate of integral (see (20
(oc1 is understood as in (21)) and, finally, by using (20), (22) and (23) First of all we shall examine the existence of'the iterated singular integral in (26).
In order to prove that the inner integral exists in the following sense t (27) J ^j*f (x,y;t,r ) P 2 (y-u,r-/) dydr = t-f 2 = linr J Jy(x,y;t,r) P 2 (y-u,r-/) dydr, 1 ° /+£ 1 a (where i = 1,2; e± >» o; + f 2 < t-f; x,u e S2; x ^ u), let us consider a ball K of centre u e 2 and of radius R o
We make the following decomposition:
+ ^(x,ujt,/) J F2(y-u, r-f )dy+ J y(x,y;t,r ). F2(y-u, r-/)dydr = For the function i 1 , by basing on assumptions 1°, 2°, 5° and by using the inequalities (for the definition of r* see (18)).
In a similar w following estimate
In a similar way we derive for the function i^ the
Finally, for the Integral Ig we can write (see assumptions 1°-3°, 5° and formula (17)):
where ^ e (o,1 ) and £ = min(|x-xs|, |u-u0|). It follows from relations (29) -(32) that there exists a finite limit of the integral I (see (28)), when i sr 1,2. Hence the proof of relation (27) is complete.
Proceeding to the proof of the existence of the iterated integral (26), we are to estimate the integral (27) .
To this purpose we apply a method of'W. Pogorzelski (see C6]) which consists in the following procedure.
Let where K^ is a ball of centre 0 and radius |u-u |. For the member I£ in (33) we obtain by using assumption 3° and inequality (17) the following estimate
|i 2 |«s const. (t-ZJ-^lx-ul , where ju. e (1 -).
The expression is examined on the base of assumptions 1°, 2° and relation (17). Proceeding similarly as in the proof of (29), we have
By making use of this inequality, by basing on decomposition (33) with R^ = c|x-u| and on proceeding in a similar way as in the case u e B u(Q-Q v ) above, we obtain the estimate of the form (39) and (40) we can assert that the iterated integral in (26) We still have to prove the equality (26). To this end it is sufficient to show that the expression (42) w(x,t,f) = j J |j Jy(*.y;t,r)F 2 (y-u,r-i)dydT dudf + t.y»t,r)F 2 (y-u,r-/)dydr dud/ 
